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Sir: 

I, Arthur E. Broadus, M.D., Ph.D., am a citizen of the United States of 
America and hold a Doctor of Medicine degree and a Ph.D. in Physiology. I hold the 
position of Ensign Professor of Medicine and Section Chief, Endocrine Division, at the 
Yale University School of Medicine, New Haven, Connecticut, U.S.A. 
I have more than 28 years experience in the field of medicine and, MAKE OATH AND 
SAY: 



1. THAT, I have reviewed and understand the subject matter of the above- 

captioned U.S. application. 
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2. THAT the purpose of this Declaration is to convey my understanding and 
knowledge of the subject matter of the above-captioned U.S. Patent Application, and 
supporting evidence as herein provided as Exhibit B; and to provide my opinion thereof in 
relation to support for the claims of US Patent application S.N. 09/806,1 10 and in view of 
the teachings of Vickery in US Patent 6,583,114 and Chorev et al. in WO 96/19246, as 
currently cited by the Examiner against the subject matter of claims 7-10 of the present 
application. 

3. THAT, in view of the rising incidence of bone diseases, such as 
osteoporosis, especially in the increasingly elderly population, there is a corresponding 
demand for effective methods of treating such metabolic bone diseases. 

4. THAT it is known in the art that PTH and PTHrP are anabolic agents for 
bone and are the only two truly anabolic agents described to date; other agents in use 
may decrease bone loss and thereby have therapeutic potential, but only PTH and PTHrP 
cause an actual therapeutic increase in bone formation. This anabolic response is seen 
with intermittent PTH or PTHrP administration, as when they are administered daily. 

5. THAT the above-captioned application (supplemented by Appendix B) 
shows that PEX (now "PHEX") is a type II integral membrane endopeptidase that is 
capable of cleaving PTH and PTHrP. This capacity to cleave PTH and PTHrP is unique to 
PEX and is not seen in other members (NEP or ECE) of the same endopeptidase family. 
PEX is highly expressed in bone and on osteoblastic bone cells. 
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6. THAT based on the findings of the above-captioned application, PTH and 
PTHrP are substrates of PEX. This point was established in vitro by using PEX- 
transfected cells that were capable of carrying out PTH cleavage and by using 
osteoblastic UMR cells to demonstrate cleavage of PTHrP, the latter experiment 
documenting that endogenous or native PTHrP is a PEX substrate. 

7. THAT based on the findings of the above-captioned application, I would 
clearly understand that inhibition of PEX would be expected to result in 1) an increase 
in local endogenous PTHrP levels in or bound to osteoblasts and 2) would also be 
expected to prolong the "on time" of PTH bound to local osteoblastic PTH/PTHrP 
receptors and thereby potentiate PTH effects on these cells. 

8. THAT I believe the above-noted application provides factual evidence and 
soundly predicts that PEX inhibitors, such as phosphoramidon, would result in an 
increase in PTH and/or PTHrP levels in the microenvironment of PTH/PTHrP receptors 
on osteoblasts, which would in turn lead to increase in bone formation. This approach 
represents a novel method of regulating bone formation that could form the basis of a 
novel therapy for osteopenic/osteoporotic states in humans. Indeed, this approach is 
sufficiently novel that a subsequent application from another party that described a 
compound that had such actions would be anticipated to form the basis of a successful 
use patent. 

9. THAT the inventors completed an in vitro study using UMR-106 osteoblast 
cultured cells that were examined with respect to PTH/PTHrP mRNA levels (using RT- 
PCR) and PTH/PTHrP protein levels (using an immunoradiometic assay) in the 
presence of PBS/Pho or PBS (control); and wherein the finding of this study is 
summarized in Figure 1 of EXHIBIT B herein provided. 
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10. THAT the above in vitro study confirms that the Pho, an inhibitor or PEX, 
resulted in an increase in PTHrP protein levels in the osteoblast microenvironment. 
Based on what is known with respect to PTHrP and bone formation, an increase in 
PTHrP levels would be expected to increase bone formation. 

1 1 . THAT the above in vitro study supports the findings of the above-noted 
application, namely that PTH/PTHrP are substrates of PEX, and the inhibition of PEX 
activity results in an increase in osteoblast PTHrP levels. 

12. THAT the above in vitro study supports that Pho inhibits PEX, where in the 
presence of Pho there is an increase in PTHrP levels, which further confirms that 
PTHrP is a substrate of PEX. 

13. THAT the findings of the above in vitro study were further supported by an 
in vivo study to determine if the inhibition of PEX in fact results in an increase in bone 
formation, based on the maintenance of a serum bone marker indicative of bone 
formation. 

14. THAT osteocalcin levels are known in the art to be directly proportional to 
bone formation levels; wherein an increase in osteocalcin level indicates an increase in 
bone formation. 



U.S. Serial No. 09/806,110 
Declaration of Arthur E. Broadus 
December 17, 2004 



PageS 



15. THAT the inventors completed an in vivo study using eight C57BL/6 mice, 
where mice into 2 groups of 4: where (a) two mice injected daily for 14 days with PBS 
(control mice) and (b) two mice injected daily for 14 days with PBC/Pho; while (c) two 
mice injected daily for 36 days with PBS (control mice) and (d) two mice injected daily 
for 36 days with PBC/Pho; and the osteocalcin levels were measured at day 14 and day 
36. The findings of this in vivo study are summarized in Figure 2 of EXHIBIT B herein 
provided. 

16. THAT the above in vivo results show that osteocalcin levels were 
maintained in Pho-treated mice at day 36, whereas they were decreased in the PBS- 
treated control mice at day 36. The decrease in circulating osteocalcin in the control 
mice at day 36 is the expected result based on the progressive decrease in growth and 
bone formation in mice as they age, so that maintaining an elevated level of osteocalcin 
in the Pho-treated mice represents evidence that a high rate of bone formation 
continued in these mice. 

17. THAT serum bone markers such as osteocalcin have been used in the 
clinical setting as predictors of a response to therapeutic treatment and have been used 
as surrogates for therapeutic responses before observed changes are or can be 
recorded by bone density measurements (or other techniques used to monitor bone 
mass). 

18. THAT the in vivo results provide strong confirmatory evidence that 
inhibition of PEX may provide a novel method of treating osteopenic/osteoporotic bone 
disease. 
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19. THAT the results in vitro and in vivo combined suggest that activation of 
PEX would result in a decrease in local osteoblastic PTH/PTHrP levels, with a 
consequential decrease in bone formation. In this circumstance, osteocalcin levels 
would be expected to be decreased. This approach would represent a novel strategy for 
approaching osteosclerotic bone disorders in humans. 

20. THAT PTH and PTHrP are powerful bone-forming agents and, as noted 
above, are the only two such bone anabolic agents known at present. Nevertheless, 
these two agents are biologically distinct. PTH is a systemic peptide hormone that acts 
on bone if and when its secretion is stimulated systemically by a reduction in the serum 
calcium concentration. In contract, PTHrP does not normally circulate but rather is an 
endogenous autocrine/paracrine product of osteoblasts resident in bone; germ-line 
haploinsufficientcy of PTHrP, as in the heterozygous PTHrP-null mouse (Amizuka N, et 
al., Dev. Biol., 1996, 175, 166-176), or conditional deletion of PTHrP in osteoblasts 
(Miao D, et al., J. Bone Min. Res., 2002, 17 (Suppl), S138), both result in quite striking 
osteopenia/osteoporosis, demonstrating that PTHrP is a locally-produced anabolic 
factor in bone. 

Thus, local inhibition of PEX in osteoblasts would be expected to increase 
the effects of both circulating PTH and local PTHrP, and this mechanism is clearly 
unique to the novel approach described in the present application. The anabolic 
potential of this approach as it regards the anabolic effects of local PTHrP is abundantly 
clear from the heterozygous PTHrP-null mouse and the conditional knockout mouse 
findings noted above. 
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21. THAT based on my expertise in this area, the findings described in the 

above noted application and Appendix B indicate that the inhibition of PEX constitutes 
an entirely novel approach toward modulating the effects of systemic PTH and local 
osteoblastic PTHrP, which effects, singly or in combination, would be expected to be 
anabolic in bone. 



22. THAT, I understand the teachings of Vickery et al to involve the systemic 
use of PTHrP analogs to enhance fracture healing in healing and/or non-healing 
fractures of long bones. In so far is my reading of the patent accurately describes its 
claims, these are limited to fracture healing and to systemic administration of PTHrP 
analogs. These claims do not include anabolic effects in bone per se nor do they 
involve a technique for modulating the effects of endogenous PTH or PTHrP in bone. 

23. THAT I understand the teachings of Chorev et al to include the continuous 
low-dose administration of PTH, PTHrP or related compounds by systemic 
administration as a means of promoting bone formation. Key words here are 
"continuous" and "low-dose", for higher doses of continuously administered such 
peptides/analogs would be anticipated to result in catabolic rather than anabolic effects 
in bone. One can only presume that patents exist whereby PTH and related compounds 
are administered intermittently as anabolic agents and that these patents are the basis 
of the commercial anabolic PTH products presently marketed in the United States. One 
further assumes that patent of Chorev et al differs from such patents in the analogs 
claimed and/or in its use of continuous, low-dose products. In any event, the Chorev et 
al patent involves systemic administration of PTH/PTHrP and analogs and does target 
an anabolic effect in bone. However, here too, the approach differs entirely from the 
strategy involved in the above-captioned application, in that what Chorev et al teaches 
is neither targeted at PEX nor designed to modulate the effects of endogenous 
circulating PTH or local osteoblast-derived PTHrP. It merits emphasis here that 
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modulating PEX activity and therefore the presumed effects of circulating PTH and/or 
local osteoblastic PTHrP would, in essence, magnify the effects of endogenous agents 
that had been called into play by physiological stimuli either at the level of the 
parathyroids and/or at the level of the osteoblast. In either case, or both, magnifying 
such effects might be seen as physiologically based or, at least, more physiologically 
based than simply administering pharmacological products systemically. 

24. THAT, I believe the findings of the above-noted application and the results 
as herein provided distinguish this application and its strategy very clearly from the 
teachings of either Vickery et al or Chorev et al. Specifically, and as noted in several 
preceding sections, the above-noted application has as its strategy the modulation of 
PEX activity, which would in turn magnify the effects of endogenous circulating PTH 
and/or the effects local osteoblast-derived PTHrP in bone. The entire strategy here 
differs from the simple systemic administration of PTH/PTHrP or any analog thereof 
and is therefore entirely novel. 

25. THAT I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed 
to be true; and further that these statements were made with the knowledge that wilful 
false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such wilful false 
statements may jeopardize the validity of the application or any patent issued thereon. 



DRAFT: WORK IN PROGRESS 
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'J - 2 004. y ' v 
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Province of AfH sAMf>(Luf 



this 



2004. 
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